Identification of the domains of tissue-type plasminogen activator involved in the augmented binding to fibrin after limited digestion with plasmin.
The binding of recombinant tissue-type plasminogen activator (rt-PA) to fibrin increases upon digestion of fibrin with plasmin. Optimal binding is observed following a limited plasmin digestion of fibrin, coinciding with the generation of fibrin fragment X polymers. We studied the involvement of the separate domains of the amino-terminal "heavy" (H) chain of rt-PA in this augmentation of fibrin binding. The fibrin-binding characteristics of a set of rt-PA deletion mutants, lacking either one or more of the structural domains of the H chain, were determined on intact fibrin matrices and on fibrin matrices that were subjected to limited digestion with plasmin. The augmented fibrin binding of rt-PA is partially abolished when the plasmin-degraded fibrin matrices are subsequently treated with carboxypeptidase B, demonstrating that this increased binding is dependent on the generation of carboxyl-terminal lysine residues in the fibrin matrix. Evidence is provided that this increase of fibrin binding is mediated by the kringle 2 (K2) domain that contains a lysine-binding site. Further increase of the fibrin binding of rt-PA is independent of the presence of carboxyl-terminal lysines. It is shown that the latter increase is not mediated by the K2 domain. Based on our data, we propose that the increase in fibrin binding, unrelated to the presence of carboxyl-terminal lysine residues, is mediated by the finger (F) domain, provided that this domain is correctly exposed in the remainder of the protein.